Abstract:
INTRODUCTION
Psoriasis and Psoriatic Arthritis (PsA) are chronic diseases of complex pathogenesis and heterogeneous clinical course with a number of complications which may include Cardiovascular Diseases (CVD). The latest epidemiological studies prove that metabolic disorders (insulin resistance, atherogenic dyslipidemia, hypertension) often co-exist with cardiovascular diseases in psoriatic patients, especially with a severe course of the disease [1, 2] . The newest European consensus regarding the prevention of CVD in 2012 was developed by the European Society of Cardiology, among others, and includes psoriasis to the diseases which carry an increased risk of the development of CVD [3] . Age, gender, smoking, hypertension, hyperlipidemia or type 2 diabetes are traditional risk factors, and obviously influence the progress of CVD. However, this also occurs in patients with psoriasis and psoriatic arthritis.
Various scales were elaborated and validated for the evaluation of the total cardiovascular risk, as well as the development of the risk of defined manifestations of cardiovascular diseases (e.g. stroke, coronary artery disease) or death during the course of the disease. The Framingham algorithm is a multifactorial algorithm including age, gender, hypertension, total cholesterol, HDL cholesterol, diabetes and the habit of smoking that estimates a 10-year risk of the occurrence of myocardial infraction or death due to cardiovascular reasons [4] . The patients with a defined high risk (i.e. 10-year risk > 20%) should constitute a group requiring intensive preventive action in the area of modifiable risk factors (hypertension, dyslipidemia, diabetes t.2). The simplicity of this algorithm enables it to be used in everyday practice and the height of the estimated risk may be a starting point in making a decision about the introduction, the type and intensity of the actions within the prevention of CVD. So far, single reports concerning a higher risk than the general population for a serious cardio-vascular incident or death in patients with psoriasis, based on the Framingham algorithm have been issued [5] . Our research is the first study that is attempting to compare the estimated risk with the Framingham algorithm risk of cardiovascular incidents in patients with psoriasis or psoriatic arthritis.
AIM OF THE STUDY
The main aim of this study was an evaluation of the risk of developing CVD in patients with psoriasis and psoriatic arthritis between the ages of 30-50.
MATERIALS AND METHODS
This study covered 95 people: 51 with plaque psoriasis (23 women and 28 men) and 44 with psoriasis and psoriatic arthritis (16 women and 28 men) between the ages of 30-50, treated in the Department of Dermatology and the Department of Rheumatology of Municipal Hospital in Olsztyn. The studies were performed in the years 2011-2013. Patients with chronic and severe inflammatory diseases other than psoriasis and psoriatic arthritis, such as malignancies, or severe cardiovascular incidents (myocardial infarction or stroke) were excluded.
In every patient, the following anthropometric parameters were evaluated: body mass index -BMI, waist circumference, and blood pressure. During dermatological examination, the severity of psoriasis was estimated with a PASI score (Psoriasis Area Severity Index), a BSA score (Body Surface Area) and an influence on the quality of life score -DLQI (Dermatology Life Quality Index). On these bases, the degree of the severity of psoriasis was evaluated, based on the latest findings of a group of experts known as EuCOTT from 2011 [6] . The group with mild psoriasis included the patients whose PASI, BSA and DLQI score was ≤ 10 points. Severe psoriasis included the patients with a PASI or BSA score > 10 points and a DLQI > 10 points.
The laboratory tests for lipids (HDL, total cholesterol, triglycerides) and glucose were performed 12 hours after the last meal (fasting). A metabolic syndrome was recognized based on expert opinion from 2009 using the modified criteria developed by the IDF (International Diabetes Federation). Abdominal obesity (defined as a waist circumference for Europeans ≥ 94 cm for men, ≥ 80 cm for women) was not a preliminary criterion for the diagnosis, but was one of them. A metabolic syndrome was recognized if 3 out of 5 criteria were fulfilled (abdominal obesity, triglycerides ≥ 150 mg/dl or current treatment for hypertriglyceridemia; HDL < 40 mg/dl for men and < 50 mg/dl for women; blood glucose ≥ 100 mg/dl or pharmacotherapy for hyperglycemia and blood pressure with a systolic ≥ 130 and/or a diastolic ≥ 85 mm Hg or hypotensive pharmacotherapy) [7] . The risk of the development of cardio-vascular diseases was evaluated with the use of the Framingham algorithm including age, total cholesterol, HDL cholesterol, blood pressure, the habit of smoking and diabetes. The evaluation calculator available on the website was used [8].
Smoking was included when a patient reported smoking any amount of tobacco during the 30 days preceding the clinical assessment.
For calculations, the data analysis software system STATISTICA version 9.1 (StatSoft, Inc., 2010) was used. The results were presented as the arithmetic mean, standard deviation and median. For comparative analysis among the groups, the Student's t-test, U Mann test and Kruskal-Wallis test were used. The differences were treated as being statistically significant at p < 0,05.
RESULTS
The groups of patients with plaque psoriasis and psoriatic arthritis were not different as far as age, the onset and duration of psoriasis, BMI or waist circumference. No vital differences in the level of systolic and diastolic blood pressures were found (Tables 1 and 2). In patients with psoriatic arthritis, a significantly higher level of cholesterol and triglycerides in comparison to patients without arthritis was revealed ( Table 3) . No essential differences in the parameters of glucose were found. Analyzing the qualitative occurrence of traditional factors of the risk of ischemic heart disease in the group of people with arthritis showed that lipid disorders (hypertriglyceridermia, hypercholesterolemia, decreased HDL), and hypertension were more frequently present; whereas, hyperglycemia or a smoking habit were observed less frequently than in the group without joint involvement. A metabolic syndrome was present in 36,1% of patients with psoriatic arthritis (woman 23% and men 43.4%). In the group with psoriasis, however, the metabolic syndrome was present in 25% of patients (women and men had similar levels: 22% vs. 27%) ( Table 4) . Among patients with arthritis with severe psoriasis (according to the criteria of EuCOTT), lower levels of HDL cholesterol, higher levels of LDL cholesterol and higher values of systolic and diastolic blood pressure were observed in comparison with the group with psoriatic arthritis without severe skin involvement ( Table 5 ). In patients with severe psoriasis without arthritis, we observed lower levels of HDL cholesterol (p=0.03) than in patients with mild psoriasis. Cardiac risk was estimated with the Framingham algorithm. Among all patients, the average risk was 7.3%. The risk of cardio-vascular incident grew with the age (p=0.043) and the time of psoriasis onset (p=0.03). In the group with psoriatic arthritis, the risk was 9.9% on average and it was significantly higher than in the group with psoriasis 6.2%, (p=0.04). Ten men with psoriatic arthritis (35%), 3 men with psoriasis (11%) and no woman had a high risk of CVD. The intensification of psoriatic lesions in patients with psoriatic arthritis was connected with a high risk of heart attack or death due to cardiac reasons (according to the Framingham algorithm). In patients with psoriatic arthritis and severe psoriasis, the risk was estimated at 13% vs. 6.1% in the patients with psoriatic arthritis with mild skin lesions ( Table 5 ).
In patients with psoriasis without joint involvement, grouped according to the severity of skin lesions, no significant differences in the estimated risk were found. 
DISCUSSION
The co-existence of metabolic disorders, CVD and psoriasis is more often noticed and documented [1, 2, 9 -13]. According to the hypothesis of 'psoriatic march', psoriasis is a chronic systemic inflammatory disease. It intensifies the metabolically induced inflammation (metainflammation) and causes resistance to insulin, contributing to the dysfunction of endothelium cells and the acceleration of the development of atherosclerosis. As a result, it leads to myocardial infarction or stroke [10] . The latest data suggest that psoriasis may be connected to an increased risk of CVD development, regardless of the occurrence of traditional risk factors [2, 12 -16] . The results of other studies do not confirm the correlation between the intensification of psoriatic lesions, evaluated with a PASI and a BSA score, and the time of duration of psoriasis with the increased risk of CVD calculated from the Framingham algorithm [5] . The presence of a metabolic syndrome was observed in a much larger percentage of patients with psoriasis in comparison to people without psoriasis [17 -19] . In the course of psoriatic arthritis, the metabolic syndrome occurred in as many as 58,1% of cases [20] . Significantly more frequently, the metabolic syndrome was present in patients with psoriatic arthritis (38%) when compared with the control group (18%) and with the groups of patients with rheumatoid arthritis (20%) and ankylosing spondylitis (11%) [21] . In 30 -50% of patients with psoriatic arthritis and with atherosclerotic lesions present in vessels, neither classic risk factors nor clinical manifestation of CVD were found [22 -25] . In our study, the groups of patients with psoriatic arthritis and psoriasis did not differ significantly in terms of age, BMI or waist circumference. Despite the lack of vital anthropometric differences, among the patients with psoriatic arthritis one could observe the following diseases more often than in the group without arthritis: hypertriglyceridemia (45% vs33%), hypercholesterolemia (48% vs35%), lower level of HDL cholesterol (48% vs29%), and hypertension (50% vs33%); whereas disorders of carbohydrate metabolism were less frequently observed (9% vs17%). A metabolic syndrome was also more frequently diagnosed among patients with psoriatic arthritis than in patients with psoriasis (36% vs25%). A special group was comprised of men with arthritis -a metabolic syndrome was present in more than 40% of people studied. The results of our study were similar to the results recorded by other authors [20, 21, 23 -25] . In order to limit the influence of age, hormonal and postmenopausal disorders or co-existing diseases on the risk of the occurrence of CVD, the study covered people between 30 and 50 years of age. Despite the narrow age span, the 10-year risk of CVD, evaluated by the Framingham algorithm, increased together with the age of all the patients (p<0,001). Among the patients with arthritis, there was also a connection between the increase of the evaluated risk and the later beginning of psoriasis (p=0,04). It may suggest an initiating influence of certain metabolic disorders on the origin and development of psoriasis and partially confirm the results of the studies conducted by Naldi and co-authors [26] . The correlation between the intensification of psoriatic lesions evaluated with a PASI, BSA and DLQI score (according to the criteria of EuCOTT) with the increase of the risk of cardiovascular incident occurrence or death was also evaluated. Among the patients with psoriasis, after grouping in terms of the severity of skin lesions, no essential differences were found; whereas a significant increase in the estimated risk was seen in patients with arthritis and severe psoriasis in relation to the patients with psoriatic arthritis and mild skin lesions (13% vs6,1% ). This specific 'psoriatic syndrome' in patients with arthritis, especially in such a young group, seems to be especially important. In our own research, only about 30% of patients with dyslipidemia received medication to correct the lipid profile before the study; similarly, less than 40% of people with hypertension were using medication to control the condition before the study.
In the case of psoriasis, the increased morbidity of cardiovascular diseases in comparison with the general population is well documented. This increase in the frequency of morbidity is obviously caused by conventional risk factors, including: atherosclerosis, hypertension, diabetes, obesity, lipid disorders, non-alcoholic steatohepatitis, the habit of smoking and also, among others, the increase of CRP and inflammatory cytokine concentration [25, 27 -30] . Systemic inflammation stimulates insulin resistance, a condition in which insulin contributes to the creation of atherosclerotic plaques. It accelerates the disorder of endothelium functions, leading to atherosclerosis and finally to the symptoms of coronary artery disease and myocardial infarction [31 -33] . Polachek et al. found that patients with PsA had a 43% higher risk of having (or developing) cardiovascular diseases compared to non-psoriatic individuals while the risk of developing an incident cardiovascular event was 55% higher in PsA patients compared with the general population. Furthermore, the risk of each of the individual cardiovascular outcomes was increased, including myocardial infarction (68%), cerebrovascular diseases (22%) and heart failure (31%) in PsA patients compared with the general population [34] . According to carotid ultrasound data, PsA patients have a high prevalence of subclinical atherosclerosis. In a recent study carotid IMT was significantly higher in patients with PsA adjusted for age and tobacco smoking than in controls [35] . Among the patients with psoriatic arthritis, an important factor seems to be the limitation of physical activity caused by pain and disability, which is sometimes significant. In people with psoriasis and PsA, in addition to the factors mentioned above, one may add an essential psychological condition, which includes a type of depression caused in particular by stigmatization due to the skin disease. The connection between psoriasis and psoriatic arthritis with CVD seems to be very complex and multifactorial. Despite the young age of the respondents, the 10-year risk of cardiovascular incident occurrence evaluated in our study was greater in the patients with psoriatic arthritis than in the patients with plaque psoriasis. The patients with psoriasis, especially with psoriatic arthritis, undoubtedly constitute a group of people requiring special medical care in terms of CVD prevention, which requires various clinicians from different specializations [36] . This may include the cooperation of dermatologists, rheumatologists, cardiologists and general practitioners.
CONCLUSION
The 10-year risk of cardiovascular incident was higher for patients with psoriatic arthritis than plaque psoriasis. In patients with plaque psoriasis, the increase in the risk of cardio-vascular incident was connected with the late beginning of psoriasis; whereas in the group of patients with psoriatic arthritis the risk of cardio-vascular incident was connected with the intensification of psoriatic lesions. The highest risk was observed in the group of men with psoriatic arthritis suggesting the special need for risk factor monitoring of these patients.
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